Objective: To evaluate the relationship between prone and lateral positioning of preterm infants in Kangaroo Mother Care and early neuromotor development.
Introduction
Technological developments have improved neonatal care and reduced morbidity and mortality rates among premature newborns. Nevertheless, these children require special attention and additional support. 1 Newborns are considered preterm when delivered at less than 37 weeks (259 days) of gestational age (GA). Low birth weight defined as a birth weight less than 2,500 g is in itself one of the leading causes of childhood mortality. 2 In 1979, Héctor Martínez and Edgar Rey Sanabria, from the Institute for Maternal and Child Health at Hospital San Juan de Dios, in Bogota, Colombia, proposed a significant change that redefined the concept of care for prematurely born and underweight infants employing a more humanistic approach, they developed the Kangaroo Mother Care (KMC) program. 3 The KMC program aims at reducing incubator time for preterm infants by placing the child on the mothers chest in the kangaroo position (skin-to-skin contact between mother and baby), promoting exclusive breastfeeding and establishing a follow-up program for the child. In addition, two body positions are described for KMC: prone position (PP) or lateral decubitus (LD), the first one being most frequently adopted and promoted. 3 Halpern et al. 4 state that preterm infants and children with birth weight under 2,000 g show a higher incidence of developmental delay. Not only do developmental outcomes for these children depend on the clinical signs they present, but also on the kind of medical assistance In search of postural stability or external support in the extrauterine environment, premature infants initially present a cervical hyperextension that will block the development of mobility and co-contraction in this area.
This abnormal postural stabilization may sequentially affect the shoulder, pelvis and hips, leading to a developmental motor delay in preterm children. 5 The premature transition to the extrauterine environment imposes a challenge to preterms, who need to maintain stability in a sensory-rich environment.
Therefore, creating a stable atmosphere is a crucial step in promoting the normal development of these children. 6 According to Als et al., 7 developmentally oriented caregiving during the neonatal period positively affects the childs neuromotor development.
Thus, the early intervention proposed by KMC is extremely important for preterms; however, there are few studies indicating the best body positioning for these children. The present study aims at identifying neurological and psychomotor implications associated with the placement of premature infants in PP and LD, and also at evaluating the posture adopted by children when placed in either position.
Methods
The study sample was composed of preterm newborns Infants presenting any of the following conditions were excluded from the study: periventricular hemorrhage grades III or IV, moderate or severe hypoxia, Apgar < 7 at 5 minutes, and birth weight < 1,000 g.
The study was carried out between July and October 2004, and included all children admitted at the KMU who met the criteria described above.
Infants admitted to the study were divided into two groups. In one, children were placed in prone position (PP), while the other group was positioned in lateral decubitus (LD), as shown in Figures 1 and 2 . The babies were placed in the position assigned to the group both in the kangaroo binder and in the crib. Children were randomly allocated to one of the two groups. On the day of admission to the KMU, children in both groups underwent a biomechanical evaluation and neurobehavioral assessment using the Dubowitz method.
The biomechanical examination aimed at analyzing the posture adopted by the infant when placed in the kangaroo A measurement of trunk twisting was performed in all infants, adapting a technique normally used to assess thoracolumbar flexion in adult patients. 9 This adaptation, developed by the authors, was named degree of twisting.
The seventh cervical vertebra (C7) and the disc between L4 and L5 were taken as reference points.
Measurements were performed with a metric tape. The infant was initially placed in the supine position (SP) in the cradle, where the first measurement was taken. The child was then placed in the kangaroo binder in PP or LD, according to the group, and a second measurement was recorded. The first value, in SP, was subtracted from the second, in the kangaroo binder, providing the degree of twisting that is, how much trunk twisting the child would get when placed in the kangaroo binder in PP or LD.
Still on the first day of admission, Dubowitz neurobehavioral assessment was performed. The objective of this assessment was to ensure a fast and systematic evaluation of both full term and preterm newborns. One of the advantages of this instrument is that it requires minimal training or experience. 5 The test is composed of 32 items: two items cover habituation, 15 movement and tone, six reflex, and nine neurobehavioral traits. Only items in the movement and tone section were used, since they were more directly related to the goals of the study.
At discharge, the assessment was once again performed. 
Results
A total of 92 infants were included in the study;
however, 12 did not meet the inclusion criteria or had undergone the Dubowitz exam at discharge. Thus, the final sample size was 80 infants, 40 allocated to group PP and 40 to group LD.
Means for GA (in days), weight (in grams), Apgar at 1 and 5 minutes, and time spent at the KMU are summarized in Table 1 .
The variables above were used to determine if there were any significant group differences before intervention, using Students t test. Results indicated no statistically significant differences between the two groups (PP and LD), i.e., they were homogeneous prior to the intervention. 
Biomechanical analysis

Dubowitz neonatal neurobehavioral assessment
Data obtained on the day of admission to the KMU were compared to those collected at discharge, for both groups.
In the PP group, only five out of the 16 items evaluated by the Dubowitz examination were statistically different (p < 0.05) when comparing admission and discharge results. In group DL, 13 out of the 16 items showed statistically significant difference (p < 0.05). The items in which change was observed between admission and discharge are described in Table 2 .
Discussion
Biomechanical analysis
Results of the biomechanical analysis demonstrate that children placed on LD present a more flexed posture and a higher degree of trunk twisting. These are two extremely important factors, especially in preterm newborns, in whom a physiological flexion-deficit is observed due to the reduced time spent in the intrauterine environment. 1 Placing infants in lateral decubitus seems to help them reassume their intrauterine position.
The DL group showed a higher degree of trunk twisting.
In trunk twisting, the bodys major muscle groups are positioned so as to favor motor coordination. 10 Postural stability is an important factor in the development of motor planning and coordination, being determined by flexor tone, which acts to compensate the normal progression of the extensor tone. 1 This stability then facilitates mobility, promoting motor experiences and stimulating learning and development. 15 In regard to head control, LD children showed significant progress in both anterior and posterior head control. The PP group, however, showed significant improvement in anterior head control only.
The present results differ from those reported by Ratliff-Schaub et al. 16 Those authors divided a sample of newborns into three groups, each being assigned prone, Finally, this study highlights the role of physical therapists in promoting the health of preterm infants.
These professionals are prepared to offer a comprehensive perspective on biomechanical and neuropsychomotor issues, and to act as facilitators, favoring the development of these children.
